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dgffi LTy -f X&mVr *f? 0 S 4 XfffiilM £ - 
£ &&Wck T S ^«^aia]K^ti-^l" fc«t 5 y i' 
XflW^fe, 

£ 2r*H&£ *T 5 HM»K 1 IUB*W> / -f Xft?$r 

gS«1*# £ OEffiEIMNfl £ V «-fe-^gH^ (C«Eix 
«««trth*U «^'T5/''l'XSr5fSCU, Tttrffiy-i'X 

sks* 7t lig^tfc® £ fi-fg-g-E^ ^ y x#*o 

£l-5SJNt=£ 1 *»&W*9l4 *-crov>-f ax*»teSS<S«?y 

intftge] i»ia«>»3«wi*»feiii3*5«5*"Cov"i" 

tuWsHBUfcw y -f XStfr^fe&f? 5 y ^ XJ?#rxS£ . 
ffifS y -f XAWf XSIC J: 5 y -< X#ppf o^m^ 6 *Wi y 
-f XflMKfcttffl lt y -r X0*g£«HB*-*-S / -f X®i£ 
IS £ it&Wito ¥tt*&fl!BIK0|Mf- * 

r a C £ 1 1" 5 6 tcSB<ft«o y << X® 

ywx«*2r». 

f 5 sfisfc:® 6 jcia*o y -f xfiftttrfe. 



(2) 1^88 2002-9158 

2 

[sft^l O] WutSOg»*3Sl*»^.?ff*355 ST?W> 
-rn*>tc?2«0 / W X^^errf *> J << Xft?&f X§ 
£, firSS/'^X«?WXS^i5^'1'XiWO*S^#fetb 

y W XWffi (Sj-hXS t S"&tf i £ £ -T S 

rs»*«ii] tsffi/-rxws(6]±xm{*. mtm& 

/<? Oj^?gas^#^mi|5-fe^OjlH^* : SrffA'r5r£Sr 
#tS£-T5S»*^l 0(ilBe^y^XWffilR]Ji*fe 

coj^^^r#v^m-fe/i'*v /'CXlH±*s^:#v^8l2S-fe 
XSEHSlS-fc^fe. 

[SS*3S13] «rffiyWX»tt^J:XS«s «JB5«-® 

sa«^ y >r xmfcmjjtasr*. 

liEifiw y -r xatfeisi.h*'^ 

^^pifli- afS-^iBiatc: y w x«s^o ss^es^ 

■f «B»*^ 1 0 fcSS«feO J << XMttiRjJt^fe, 
[2S*« 1 6 ] UWaw|»*S 6 A»fe?9*S 1 S % 

v^1 ± ix*^gs^e^o y -< xffiiexs £ y w xwtt^-hxm 
<r>o %o&tz< £ *©i8i: J:ory^rx[g«i: y 
-<Xlttt(6]±0^*< i fc-^&ff-PTt&K^-C, 

[g&*3g i 7 J #r?ay f xnti?i±jsi:j; o-cfWm 
3l^fT5 i£t'l«K£i-SB#5jt«i 6 «cf2«&o T » 

[0 0 0 1] 
[0 0 0 2] 
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to o o 3] [aK^z-Yxacw^sii^ J: ow/^xtt 

[0 0 0 4] Ell bRS-7c-^ 

-To 

[0 0 0 5] dl 0 1001 llgBSXm. 1 

002 i-m&Emjom, 1003 ft&mws&xm* 1 0 

0 4f4/>fXjPfII s 1 0 0 5«/-<X{£igc • /^X 

m&fa±n:m^ibZ B sixsi 0 0 1 k&&m&xm 

1 0 0 2 b&m&MXMi 0 0 3 ^Xk-pT. -Kow 
[0 0 0 6] ^WrnRtti5»TLt* 

xi&® . y^xiw^jixgi 0 0 st^mM-th^t 

[0 0 0 7] K±OJ:54W7?hStt7n-|{:iS 

X, /^Xgfflgl 0 0 4{wi:oT[IIKg#^4fetH- 
5/^ X^®Kj&s^S$a» feft it* y Xlc ± & 

**ifc»»fc#U-Ctt. /^Xfi»./-fXBSfi]J;r 
Sl 0 0 5^j:ot, y^f X<^{g^^y^X^oftS(53 

[0 0 0 8] y-fX*£*>tt*ttcMU §1&/^X^4 
[0 0 0 9] ^7h % X^O«H4rP3Jb«Cl4. y^Xco 

^xo^l^w^^»^Tv^iEi»fc y^xsr#<*ffei-sia 

[0010] 

[3HW*ftWL±5fci-*KH] U^LfrPSu El 10 



(3) #M 2002 -9158 

ttGUAfi^fc*, y >f Xfe^y^X^comteftJ:?: 

[0011] ^0raaiz*r«rt-«fetti^ wt- 

57 KHftBffl^fc&^CftlS^/^^/^XffiirtWattf 
ofcfl> y^X^i^£*£<^S^co#m£^ofc 

/<? 5 . i^-r 7" 57 h gat-t-osaiaxm 1001 -esjtoisASr 

Xffi;J£* Lfc 9 y <-f X— <7>m&&*% < Ufc r i"5i£«? 
[0 0 12] #JrO«*^ffflS;K«*SK 

20 <%on$5^^ ***v^i 5 fc-r«. - fc £ 1 

[0 0 13] 

W;frftK:o^-CG>:«6Kf±. EfiXStcJ:oT«2|S-feA'' 
o2£«£rfrw SEB&BSmx^^oTSJBSiaJi^^Tofc 

BttXBeWTi-filirJRRlOMIKj: bT, y-f X«ftffl 
SSr&f** X#WXSlcJ:o-t\ «r8:cDE«X 

30 S*5 <fc WSEBttEiRxatc J: o T# & *xfc«KjS-fe A^OEt 

[0 0 14] t^%, r^;>fX^fti: 
TSr^sirt^ r t teres ur®ar^# <4oti 

40 [0 0 15] JiSBLfeHWO«f»*rEI*3i:i-* 

PWcofciBi ut, y-<x<s»xS4r*3&, ro/>rxi 
^xsiaot, ttriay^x^co^^fe^fey^x 

[ooie] tftt>%, WXfJS®^|cj:tt^ 
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[0 0 171 JtEU>tBMi^*tt:feia*5 t-r* 

fcov^-cwtsjiWtf:, itaUfcy-YXaWr^tfeKJiay 

BtraBfOfflfiti: UT. y^XQ&ttiSj-kXSSrSSS, 
/-f XBftt(SaJsxateJ:o-c, mey ^x«pwa>&** 

[0018] t4fe^ ccoy^xwtefa-b^Sfciwift 

[0 0 19] *fe, ±BUfcSSo«¥ifcSrE1^5 ki"* 
l«V^-C^**Ktt^ Ji^U^y ^X^tff^jfelc.fcay 

ffrsps^toKk u-c. Hnaoy-f xffiKis*/s:tty*< 

' [0 0 2 01 t4fc*>, ^o^7? h&ff^SHc^ft 
tf. b*T«rtc*v^-c, y^xoi&i&^y^x 

^Ts K7* hKWW=*lt«^T!> 

**u u^rfrMRtm 

(0 0 2 1] 

[00 2 2] *J28Jg 1 V&fttO^tm&m&O&ftrJ? 

mB&lSigS§rtf5^BSffi^Xmi:. 33?SEiaxm*5 * tflSE 
J: o -c# & ft fc*3* *tt i V 

«E«EltRflra^te^ LT y -f X<r>fl¥*?f Srff 5/^ X^Pf 

[0 0 2 3] C«)fil^?^^<i:5M(wOVNtl^ Jt 
Jfcfclb, l/-f7!> KSSTgfrtey^xfl^SrfTS r kit* 



W ) 4»M 2002-9158 

So 

[0 0 2 4] *ES^ 2 ojRWS«>/ * X^r^^^v ±E 

U ^y^X^ttR^SP^^(0®S^S.5^®S:^ 
i0 3f?-£r.k-C-fc5 k^5 *>E>T-2b5„ 

[0 0 2 5] *I5S5 3 OJBW^/ *f XflWfMkfct -bE 
OjBi<©«Mtiav>-C. SMBy'fXflJWXKfi. WS^S 

Say -Y X#^«^«B»^«B^**.««« «r«-IFi* 
o~ kv^5 fe<£>-C&»5„ 

10 0 2 6] *KS4O^<0/^X#Wf^i£^ ±Sfi 

o«io*w*c*5v^r, ftK/^xs?^xm«s M3£® 
-efc*k^5fco-cfc5, 

[0 0 2 7] *S«5^>»M05/^X«Wf*tt«. -fc« 

■f S ~ k k 4 o -C fc 9 a 

[0 0 2 8] ^jfr6^*M<o^*<«HKBIM-OR«* 

y ^ xflf^xstc ^5 y x^feffco^^^ e>ti>^y -Y x 
[0 0 2 9] cogeo^^is^i^^v J= 

pT&MkU K7JfRWK»»5W7{ hco^:® 
40 [0 0 3 0] ^HS^ 7 ©JHU^y-r X<£Sc*S:f* % Jiffi 

^ge^^M^t, sirtBy^fXis«xa^\ mass 

[0 0 3 1] *JH»8 0»M^y-f X<fi»dTS5f». JilE 

$ ft ^5 «-*8a» k: « y ^ x*s tfrs& w - t wojii 
50 * i*«fp-fe^^^SE * ft ^ -m-^iB^ tc^^i ■ s y -< x 
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[0 0 3 2] aWMS9<o*Woy^rX{S«^ifett. Jiffi 

[0 0 3 3) *i5£SS 1 0 ^^BR^^VMMlSIK^Bfl- 

fc-/ ^ Xflr«*r«/B UT / -Y XtwJtfTS 5 
[0 0 3 4] rossi 0O*W^J:SfPffl^OV^Ttt, 

[0 0 3 5] *K&1 1 (D&WVS'f *m&fa±jj& 

14, -UboMi 06o^^^*3v^Xh UtrSEy -fXBHtrtLb 
ro o 3 6] ^m^i 2o*n^y>f xm*iftji*ttE 

w\ ±seo»i oojrhu^v^t. fliray^xjfi^ftjt 
_l§h^^i oco^^t^i^-c, HJrffi/^rxM'ttfpjJb 
xaf4 % ^ta^^sa^tcy^x^o7t«-^coifr^&s 

[0 0 3 9] ^figmi 6©J8H^>/-^XiHttrtj±*tt 
XSf4. ^/h««*riBjffl^*«*iBISlJcy^X3fts*-D 



(5)' '4969 2 002-9X58 

8 

[0040] 1 6 (D&wvzt&m&mtB g§<^st 
5 «/ -f x<s»xa t/^< xpua rs] ix^ 

0 5tO^< tt-^XglCtot/Y^te^d:/ 
[0 0 4 1] r^JBi 6^»WfcJ:*fP»fc^v^-Ctt, 

ife^ot, K7 * m#mfc*rtftu-fr?> no* 

K^^C^V>Ttt/^X^»«^€:ffto<fct>fcto % 
[0 0 4 2] *m$$l 7©«J!0^7> hSSJf^ifc 

[004 3] 1) HI f4*^^0;j|Jfi<C>^ 

BJBOi5ta-*ifek:*j ^ 5 / 4 X^f^feco 
h«r^LTV>^ a g|l^l/^-C > lOlftEtxa, 1 
30 0 2 r±li?ff&@£iS6XS, 10 3 te>> Xg«fIi'^-5 0 

[0044] a 2*4Eii(c^-ry-rx^^&(5^D~ 

^^r— h^Sffixmi 0 l^iU^RBSiaSXm L0 2C 

h^lTV^o ^2^^5V>T. 2 0 1-2 1 
^/K 2 2 1 — 251 14«^/K30 tfV, 26.-26 
4, 2 7 1 — 2 7 4|4*»SiSSft^*3V»TXn *r/J%« 
mz#9l+&lztib<om8(<Dft&& % 2 8 1 - 2 t: 9 H« 

[0 04 5] 03 1419 1 ^t;^X#Ii 103(0 

g^^3fat?#fxm-c*> ^ 302 «4fg^y ^ x#iffia 

[0 0 4 6] *«SS-fe7Mwtt % irmaS 
/^X1f»^^-<X«^WSt ( !:*5-^^6nTVN-c e 
[0 0 4 7] &-%rm&&FKtiimiZ*Sl'*X\** «-«fg-fe/U 

50 i0cta^tf^^ajE*ix-ct^tti*«-g-OA1ffS*OB!l 
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[0 0 4 9] y^X^a^v^fi 

[0 0 5 0] i-ft*>*>s «:« 

Xft5rOi:L-C, y ^ XiSSStiH$=:7 r ^ (* 

^ <o / ^ x*k i * ta* tr ^ / <f *&<o&mzo 

HfS^r^^a^ CO, m^^v— coy-r Xi) T? 
[0 0 5 2] T^tT^^coy^XA^tt, 

[0 0 5 31 CLk*>* 5 tefllfiB^^fc^SSM^K*^ 

[o o s s] «EP&iB&xi&i o 2^*3v>rr±, h 

2 8 1 — 2 8 9<B4roW#&»«J&»*SJfcStf<*, E?2g 
iryu2 0 l(^>tf>'2 2 2 110^249 
it***^ 8 1, 2 8 4, 2 8 5,-2 8 

6:fc<fct*2 8 9 2ril* 0 

[0056] ^coiiia-r^/J^^^v^tv-efo^^^i 

[0 0 5 7] * UtRIi, -/ -f XfiWfrXS 103 
[00 5 8] *-#\ Sa^?S«52S?^fXS 301 tC^T. 

[00 5 9] 1&MS 4 3 0 2 



;g) &m 20 0 2-9 1 5 6 

[0 0 6 1 J *i\ W/><X^Xg3 0 2^^ 

[0062] m-. ^fk&j&*ffi*iz>mmt>**<oig3ir 

[0 0 6 3] JErUr. mmy^XOWOflWIUiitrtB 
[0064] £A_htD J: d ^^^^^^JS^^ffi 

so hOKtHM»*ctt 5 ^td«-eS$fc«), \"fTW*m 

[0 0 6 5] ft*S^ ^SSWOSeBS^WIBl^tttttKiE* 

[0 0 6 6] *te. «»MBSR(*/h«*^»JU'C, 

[0 0 6 7] WE»i»6#*yf«*»W( 

t0 0 6 8] *»-fe/U«>(»-»a»B»IBttA*«* 

so [0 0 6 9] aaa/ ^ xflf*tt^ft*^a»# 
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*> -fcv\ 

[O0 7O] /^X^^ttSA^tfx*?^ 

a* tr i trasn / * x»<& hhtc* s 

10 0 7 1 ] ««y^X0BHfi-fe/U^0»W«rfl- 
10 0 7 2] *fc, M'WmfcHt&t^tofff 

[0 0 7 3] ft#-^0*K**HEtt**0tt 
[0 0 74] *fc % ^iay^rtap^a(*-lr/uk:J:««K 

i&oy ^ x^ fc rajg- -^g^^-fs^c ^ xcqms— 

[0 0 7 5] (HJS^^JS 2)04 i±2fs:3£l21<O!£&fic07g 
EH»OK«-^SS*c*J ^ 5/-f XffiJfcfr^O ^ n — ^ — 

a, 4 o 2f^y-rx^x^-c i 5b^ 0 /^rx«?^fx^4 

0 1 ttS 1 leflWV ^ X^fX^ 1 0 3o*9ttH3K: 
[0 0 7 6] El5liSl4i^i-y-YXei^xm4 0 2© 

1 o o 7 7 ] ei e r»sfii9 Axa-esji ^ssftsas 

'fe^-C?fe«. S6(r*5UN-C, 6 0 1, 6 0 2|i«®t?> 
6 0 3, 6 04f^ttf>-efc^ 6 0 5teg 

[0078] £Lt^i 5 *C«J5fc £ ;h,fc*« W <0 Jlifeco J£ 

[0079] ^yhy^h, sw-fc/u^x^ y a*** 

e>*K IBS. ftCKEflttrfyofcttE* y^Xj5WIl4 0 

(0 0 8 0) w:, ;-fXtt«tt»4 0 2i:*^-c>'^ 



(7) 2002-9158 

»fcy-rx<oj»e<D«r»3&»6>, K/^x^f s 

[0 0 8 1] /-<Xig;®Xe4 0 2m *-»\ »flfc» 
AXS5 0 ICicT, «R/-f X^SH^tRSS-fe/KO 

ffli^aawB-fe^e o 5*r#Ar*. siffAxas o 

B«t«jEU ^#«««r««LT. »ftS«-*r/U6 0 5 
[0 0 8 2] WH, -fe/HB»XS5 0 2IC3SV^ / -f 

Xog£SP€r<g&£-r 5 J: 5 (-^-tA^ff^f f 5 0 -f-ft 

«3^^^x*fcri^ga^oft^o®^^rp , j^ 

«rfTofcJ»* OES • «HHB*flHR) trfcfclAi-s. 
[0 0 8 31 £LhcO £ 5 fcl*Jfe91 OSffiO^ 2 <Z>¥» 
;?0 f^asKcQKfr^&K:*? ^ £ y -Y X® fefcfr&r |c J; fi 

£UX. /^X{S«lS4r^o# N hmT^Ttc, 
> XoWffeM e> tL7t / -y Xffi« i . x 
»A*-fe/HE»fc icty^f XoSitftJjll.fco^ 
K to^ff^^^o(/^r / Xowh ; 5 £ 

[0084] ^ib\ *»w^3e2Bo»ffi2 -e^^sjf a 

XcO®M^rfro X £ V \ 

[00 8 5] ^fes SSSAttStt;voffiA^ i o t 

[0 0 8 6] (*J6o»1B3) H7«*»W^jd»o« 
®»^>RW*tt^S3V«y-<XWttrt3Ji*&o 7 & 

wx?a. 7 o 2*±y^XKt^fS]_bxs-cfcSo /-rxgp 

«fXS 7011101 lOTt/ «( Xg?tFfX§ 10 30^5 

[0087] &zr±m7iz.&irs<<zeiGH£Gi±:cm7 o 

2C0|^fe^> r ci— 9^^— HXfeOo E!8^CfeV^X > 8 0 

1 Jt»ij?Al», 8 0 2 li-feyuffimxm, 8 0 3 ttgB 
^^J^J^^JJX^. 8 0 4«®£B&gEi^^S:x^Xc!>'5 0 

[0 0 8 8] w±o «t b \zm&i*tiiz&&W<Di%ti&<7>te 
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[0 0 8 9] ^yhy^K ^-fe;l/y>f^7 ri s -£;t 

i kusi^-c* *«w*/u^«K/w , xosesois^ # 

j:Utfl-«*ia»o«SEU: J: 5 / 4 Xoj&®<DW¥ft£r»i±i 

[00 9 0]^ ;^XHttfl±ia7 0 2l»Pt 
y-f X^cojjfrtecoft±fc^5. y^XSitfflg 

7 0 1 ^ttJR*fc/-<^Jg#oW«^&. «»/-f X 
cqSKSK ^Jit^^-MBftoaW^Jia^^XeOKWSr 

I0091] y^xHH4i*)Jbx»7 o sr. * 
aj^Axms o i f^^v^x, mm<o^^j^<D^M/^ 
xo«w^ffi*tr^K*#<aa«**^c»L-c, * 

8 0 1 Itfc^TB:* ftBfln*fc/f6 0 5 SrJfA-rSS* 
-fe/V'O^SZHr. A"6 0 5 Srif A-r«50l-5E# 

[0 0 9 2] -fc/Ha»x»8 o sttiaa^-c, /-< 
«Ry-rX*fctt«*C»»cJ:Sy^X^)lB©^ 

[0 0 9 3] jfclc, E^fpJS&#*DXm8 0 3^fc^r, 
y ^X*>j»V«rtt)*J»« J: 5 »c«Wia«lki»U-C*J3lbfe 

i»D Off »fc J: o TS It 5 / "f Xo|K»«:<B» b te V >» 

[0 0 9 41 mB&E^^Xg8 0 4tUBV*t\ 

ttKEBo— /-<Xoj«P*<SMW-5. r 

jtora^s^-r xo»»*««ufcv^i|rt'Ktt, s» 

[0095] &3b\ *«^o^j5te^flg3-e«^a^A 
xm> -fe^HWtra. E«*jttwiDxa*5icrtBEi»EjR 

ESEXS-C-z^XoBtt^tlfd fcUfc*, 
^tf^oTk^U •eofl&O^tfe-ey-i'XeoiHISrtJ 

[0 0 9 6] »ft»Af4«S^A/^»A(-^:-PX 

(Djjm^ X o x L.-C J: V \ 

[oo9 7] ^fHjnjrureinm«rni-^^^ 



(8) *MM 20 0 2- 9 1 5 8 

[0 0 9 8] (»K^tt4) H9»*JBW<oa»0» 

BlloWI-attC»*SWr!> hRtMrSw>7» — ^ 

9 0 211/^XfgXS, 9 0 3|t/^^B1tBJ: 

isa, 9 0 4»*iwwEikxs-c*>5. /^xj»*fig9 

70 0 1 f±B 1 K«*fV ^ X^tfrXm 10 3 o £ 9 ttE 3 tz 
^t7D-tl§li:i,^fc$ B /^X®JSXi9 0 2« 
El 4 fciWV -f X®^XS4 0 2 1? ttB 5 
o — i:H£fc©-C*>S. y^XM{tfR3-hxm9 0 4(igl 
7 tc^-T y JiX^ 7 0 2 0(il8O7c 

[0 0 9 9] Kioi5^*j«41xfc3*yg9lic»fto» 

[0 10 0] *y M>* b#**.fc*u E«, 8E«E« 
20 £rfro7^&, /^X«^iS9 o ilc*3v>xy-f xcofl? 
"«r*:m\ *oy-<XjlWfle*SrffifflU yf X{fi9£X 
^9 0 2 3oi^/>fX»t£[S3_bX§9 0 3 iUoT/>f 
X^ri£?S-rSo fcSV^f*. y^X^*h#-6»««r^lJi-J- 

[o i o i] fcic. »«iB»xa9 0 4IC43V--C. ^ 
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ULtXe <^ Prior Art 

Japanese Published Patent Application No. 2002-9158 
Date of Publication: 

r-nnriae ^^rpmpnf of RftlevanCV 

Translations of paragraphs [ 0043] -[ 0085] : 
[0043] 

(Embodiment) 

Figure 1 shows a flowchart of a noise analysis method in 
a designing method of a semiconductor integrated circuit using 
a standard cell library according to an embodiment of the preset 
invention. In figure 1, numeral 101 denotes a disposition proces.5, 
numeral 102 denotes a brief wiring process, numeral 103 denotes 
a noise analyzing process. 
[0044] 

Figure 2 is a diagram showing a layout of a block that 
is obtained by conducting disposition and brief wiring according 
to the disposition process and the brief wiring process of the 
flowchart shown in figure 1. In figure 2, numerals 201 to 2 LI 
denote standard cells, numerals 221 to 251 denote pins^of tie 
standard cells, numerals 261 to 2641, and 271 to 274 denote: 
vertical and horizontal division lines for dividing blocks inbo 
small-sized regions in the brief wiring, and numerals 281 to 239 
denote respective small sized-regions which are divided the 
vertical and horizontal division lines. Here, the pins of trie 
standard cells are terminals for inputting signals into the 
, standard cells, terminals for outputting signals from the 
standard cells, or terminals connected to the power supply lines 
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or ground lines. 
[0045] 

Figure 3 is a diagram showing a detailed flowchart of the 
noise analysis process 103 shown in figure 1- In figure 3, 301 
denotes a wiring current analysis process, 302 denotes a power 
supply noise analysis process, and 303 denotes a noise effect 
analysis process. 
[0046] 

The respective standard cells are provided with a signal 
transition time information, a power supply noise information, 
and a noise sensitivity information. 
[0047] 

In the signal transition time information, the transition 
times of signals of the output pins of the respective standard 
cells are represented as a function of a transition time of the 
input signal and the load capacitance of the output signal 
connected to the output pin . 
[0048] 

In the power supply noise information, the output amount 
of noises to the power supply pins of the respective standard 
cells (the unit is usually volt) is represented as a function 
of the transition time and the load capacitance of the inp\it 
signal . 
[0049] 

In the noise sensitivity information, the ratio of the 
input of noises to the respective input pins and power supply 
pins being transmitted to the output pins is represented as a 
function of the noise amount to the respective input pins and 
the noise amount to the respective power supply pins. 
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[0050] 

That is, it is represented as: 

Noise sensitivity information (ratio) - f (noise amount 
to respective input pins, noise amount to respective'power supply 
pins) . 
[0051] 

Then, as for influences effected to the noise amount to 
output pins by the noise amount to input pins, it is represented 
by: 

Noise sensitivity information = f (noise amount to 
respective input pins, 0) 

with taking noise amount to power supply pins as 0 . Further, 
as for the influences by the noise amount to the output pins by 
the noise amount to power supply ions, it is represented as: 

noise sensitivity information = f (0, noise amount to powor 
supply pins) - 
[0052] 

Besides, the noise input to the input pins is transmitted 
from the output pins which are connected to the input pins. 
Further, the noises which are inputted to the power supply pins 
transmit on power supply lines of adjacent standard cells. In 
standard cells, input pins and output pins are generally 
separated, and they are only commonly used in special cases . 
[0053] 

The noise analysis method in a method of designing a 
semiconductor integrated circuit according to a first embodiment 
of the present invention thus constituted will be described below 
for its operation. 
[0054] 

3 

04/05/2006 WED 17:12 [TX/RX NO 5187] @J024 



04/05/2006 17:17 F AX 202 457 8303 STEPTOE & JOHNSON @025 



When the net list, the standard cell library and transition 
times of the respective input signals are given, disposition of 
the respective external input signals are carried out in the 
disposition process 101. Then, brief wiring of respective nets 
are carried out in the brief disposition process 102. 
[0055] 

In the brief wiring process 102, not detailed disposition 
positions of the respective nets but at which portions of tie 
small sized regions the nets go through are designated* The ne:s 
which connect the pins 222 of the standard cells 201 and the pi.is 
249 of the standard cells 211 go through the small-sized regions 
281, 284, 285, 286, and 289. 
[0056] 

Dependent on through which small-sized regions the nets 
go through, brief lengths of the respective wirings are 
calculated, and virtual capacitances are calculated for 
respective signal wirings. 
[0057] 

Then, analysis of noises in the noise analysis process 
103 is carried out. 
[0058] 

First of all, the transition times of the signals which 
flow through respective signal wirings are calculated in tie 
wiring current analysis process 301. These are calculated from 
the transition times of the input signals of the respective signal 
wirings of the standard cells to be driven and the virtual 
capacitances of the respective wirings. 
[0059] 

Next, in the power supply noise analysis process 302, an 
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analysis of power supply noise is carried out. This is 
calculated from the transition times of the input signals to ths 
respective standard cells and the load capacitances of the outpuc 
signals * 
[0060] 

Then, in the noise influences analysis process 303, a 
calculation of influences given by the noises generated in the 
power supply lines and the noises generated by the currents 
flowing through the respective signal wirings is carried out* 
[0061] 

First of all/ how much noises are generated in the output 
pins of the adjacent standard cells by the power supply noises 
of the respective standard cells, which are calculated in the 
power supply noise analysis process 302, is calculated from the 
noise sensitivity information. 
[0062] 

Next, the influences by noises which are given to the 
standard cells which are connected to the signal wirings which 
are wired in the small-sized area by the currents which flew 
through signal wirings which go through the same small-sized ar«*a 
is calculated. This is performed in such a manner that while 
assuming an arbitrary combination of all the signal wirings whi^h 
go through the respective small-sized areas are wired adjacent 
to each other with the minimum intervals, the electro-motile 
force that is generated in the signal wiring B by the current 
flowing through the signal wiring A is calculated, and how much 
noises are generated in the output pins of the standard cell when 
the described electro-motive force is inputted to the input pin 
of the standard cell connected the signal wiring B is calculated 
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be the noise sensitivity information. 
[0063] 

Then, the information of the influences of the power supply 
noises and the information of influences which are generated in 
the respective output pins by the signal wiring currents (noiee 
information) is outputted. 
[0064] 

According to the noise analysis method in the designing 
method of a semiconductor integrated circuit of the first 
embodiment of the present invention described above, since it 
is possible to carry out the noise analysis in the midst of 
designing a layout by providing a noise analysis process as a 
pre-stage processing before transiting detailed wiring 
processes, it is possible to prevent a large degree change of 
a layout after designing a layout which causes when performing 
a noise analysis after designing of a layout. Further, since 
nois,e reduction countermeasure and the like are not carried oat 
before designing a layout, it is possible to avoid unnecessary 
increase in an area which is unintentionally caused by 
countermeasures being executed to unnecessary portions, 
[006S] 

Besides, while in the first embodiment of the present 
invention, the blocks are divided into rectangular small-sized 
regions and through.which small-sized regions the respective nets 
pass is designated, the configuration of the small-sized regicns 
may be arbitrary. 
[0066] 

Further, it is not limited to a construction in which the 
brief wirings are divided into small-sized regions and through 
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which small-sized regions the respective nets pass is designated. 
[0067] 

Further, while the capacitances of respective nets are 
calculated from the brief wirings, resistances or other values 
may be calculated. 
[0068] 

Further, while the signal transition times of the standard 
cells are represented as a function of transition times of input 
signals which are connected to the output pins, it may be 
calculated by using load resistances or other values. 
[0069] 

Further, while the power noise information is represented 
as a function of transition times of the input signals and the 
load capacitances, it may be calculated by using such as load 
resistances or other values. 
[0070] 

Further, while as for the noise sensitivity information, 
the ratio of the input of noises to the respective input pi:is 
and power supply pins being transmitted to the output pins Ls 
represented as a function of the noise amount to the respective 
input pins and the noise amount to the respective power suppLy 
pins, it may be calculated by using other values. 
[0071] 

Further, the influences of the power supply noises to the 
adjacent cells are calculated, the influences of the power supply 
noises to other than the adjacent noises may be viewed. 
[0072] 

Further, while assuming that an arbitrary combination of 
all the signal wirings which go through the respective 
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small-sized areas. are wired adjacent to each other with the 
minimum intervals, the influences by noises between wirings are 
viewed, only between a specified combination of wirings may be 
viewed, or the distance other than the minimum distance may be 

assumed. 

[0073] 

Further, the influences of noises which are generated at 
the power supply wirings or other portions by the signal wirings 
may be calculated. 
[0074] 

Further, while the influences by the noises of the pow^r 
supply wirings due to the standard cells inside the blocks and 
those by the signals of the signal wirings to its periphery ace 
calculated, the influences of noises from the outside of the chip 
may be calculated. 

Translations of paragraphs [0075] - [0085] : 
[0075] 

Figure 2 is a diagram showing a flowchart of a noise 
reduction method in the designing method of a semiconductor 
integrated circuit using a standard cell library according to 
a second embodiment of the present invention. In figure 4, 
numeral 401 denotes a noise analysis process, and 402 denotes 
a noise reduction process. The noise analysis process 401 is 
the same as the noise analysis process 103 shown in figure 1, 
that is, the flow shown in figure 3. 
[0076] 

Figure 5 is a detailed flowchart of the noise reduction 
process 402 shown in figure 4. In figure 5, numeral 501 denotes 
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a capacitance insertion process, and numeral 502 denotes a 

standard cell replacement process, 

[0077] 

Figure 6 shows a standard cell that is used in the 
capacitance insertion process. In figure 6, numerals 601, 602 
denote power supply pins, 603, 604 denote ground pins, and 605 
denotes a capacitance standard cell. In the capacitance 
standard cell 605, capacitances are constituted between power 
supply and ground, arid the height of the capacitance standard 
cell 605 and the positions of the power supply pins and ground 
pins are the same as those in the standard cell, and therefore, 
the arrangement in the blocks which are constituted by standard 
cells are easily possible, 
[0078] 

A description is given of an operation in a noise reduction 
method in the designing method of a semiconductor integrated 
circuit according to a second embodiment of the present 
invention as below. 
[0079] 

After net lists and standard cell libraries are given and 
the disposition and brief wiring are carried out, extraction 
of information of influences of the power supply noises of the 
respective standard cells and the information of the influences 
of the noises by the currents through the respective sigmil 
wirings are extracted. 
[0080] 

Next, in the noise reduction process 402, reduction of 
noises is carried out. This is performed so as to reduce the 
influences of the power supply noises and the influences of the 
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noises by the currents of the respective signal wirings frcm 
the information of the influences of the noises which are 
obtained from the result of the noise reduction process. 
[0081] 

In the noise reduction process 402, first of all, as for 
the standard cells whose, power supply noises outputs large 
influences to the output pins of the standard cells at the 
periphery thereof, capacitance standard cells 605 are inserted" 
into the periphery of those standard cells. In the capacitance 
insertion process 501, if there are a sufficient area for 
inserting capacitance standard cells 605 at the periphery of 
the standard cells for which the capacitance standard cells 6 35 
are to be inserted, the capacitance standard cells 605 are 
inserted into that region. If there is no such area, the 
arrangement of the standard cells at the periphery is modified 
to keep a vacant space, and the capacitance standard cells 6 35 
are inserted. 
[0082] 

Next, replacement of standard cells are carried out so 
as to reduce the influences of noises in the cell replacement 
process 502. That is, The replacement into standard cells which 
may reduce transition times of power supply noises or signals 
of the signal wirings is carried out. Then, the result that 
has carried out noise reduction (the disposition and briel: 
wiring information) is outputted. 
[0083] 

According to the noise reduction method in the designing 
method of a semiconductor integrated circuit according to a 
second embodiment of the present invention as described, after 
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carrying out noise analysis in the noise analysis method 
according to the first embodiment, a noise reduction process 
is placed as a pre-stage measure before transiting to the 
detailed wiring process, and before completing a layout, the 
generation of noises are reduced by the capacitance insertion 
or cell replacement, thereby the reduction of noises is realized, 
while preventing changes to a great extent of a layout that :.s 
caused by conducting noise analysis after the design of a layout 
before happens . Further, it is also possible to avoid to aris;e 
an increase in an area caused by that a countermeasure is takdn 
even an unrequired portion. 
[0084] 

Besides, while in the second embodiment, noises are 
reduced in the capacitance insertion process and in the cei.l 
replacement process, only one of them may be carried out, or 
other methods may be used. 
[0085] 

Further, while in the embodiment, the insertion of 
capacitances is carried out by insertion of capacitance cell.3, 
it may be carried out by that standard cells for which 
capacitances are to be inserted may be replaced by standard cells 
which have the same function as above-described with 
capacitances. Alternatively, other methods may be employed. 
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